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Two of these recent significant events caused major flooding in Bellaire. The May 25-26th 2015 
flood event within the City of Bellaire resulted in approximately 220 homes being flooded.  Fire 
Department records indicate approximately 175 of those homes flooded were located east of 
IH 610.  A handful of homes flooded during the April Tax Day storm of 2016.  
 
It is important to note that all storm events are different. A review of the Tropical Storm Allison 
flood event documentation of 2001 shows approximately 1,432 homes were flooded in Bellaire 
with 1,015 of those homes located east of IH 610.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1- HCFCD Tropical Storm Allison Rainfall Totals (Source HCFCD) 

 
This HCFCD graphic shows considerably higher rainfall totals occurred inside the Loop within 
Bellaire than outside the Loop.  
 
TYPES OF FLOODS 
 
Flooding occurs in the Bellaire area because of shallow floodplain flooding or ponding/overland 
flow problems or some combination of both.  
 
Shallow Floodplain Flooding 
 
Shallow floodplains exist throughout much of Harris County. Bellaire is located very near Brays 
Bayou and is in the shallow floodplain of Brays Bayou.  
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This type of flood is not restricted to any one area. It can happen anywhere. The storm water 
ponds until it eventually seeks a path to the outfall by flowing overland. When residences and 
other structures are below the surrounding land elevation or in the path of the overland flow, 
flooding may occur. The probability of this type of flooding is not shown as a floodplain on the 
Flood Insurance Rate Maps. 
 
Floodplain in Bellaire 
 
The ARKK/SIRRUS team performed a preliminary review of the existing FEMA flood insurance 
rate maps for the City of Bellaire. The current FEMA Flood Insurance Rate Maps were prepared 
based on FEMA Hydrological and Hydraulic models. The review of the models revealed 
inconsistencies that have been discussed with the Harris County Flood Control District.  The 
preliminary review of the mapping and the models indicates the floodplain water surface 
elevation changes by approximately 2.75 feet from the IH610 Bridge upstream to the west city 
limits. This is a significant increase in only about a mile upstream when there is no dramatic 
increase in flows through this reach. It appears that the HEC-RAS model used in mapping the 
floodplain incorrectly shows an obstruction that results in an increase in the water surface 
elevation within the City of Bellaire west of IH610. This higher base flood elevation may 
erroneously place more Bellaire properties within the designated floodplain. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4- 100-year or 1% Floodplain in Bellaire 
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surrounding land. There were a few homes flooded that were rebuilt prior to the current 
ordinance requiring finished floors to be above the 100-year base flood elevation.  
 
Cost sharing regional projects with TxDOT, the City of Houston, the Texas Water Development 
Board, FEMA and the HCFCD are also recommended to be considered when others entities in 
addition to City of Bellaire would benefit from drainage system improvements. The most 
benefit to all being additional improvements to Brays Bayou to completely contain the 100-year 
or 1% storm events. 
 
In summary, this Drainage Study recommends the City of Bellaire consider the following: 
 

1. Construct local underground storage systems by increasing the normal two-year design 
storm sewer system to store the 100-year storm volumes at selected strategic locations. 
 

2. Construct backflow prevention systems at several of the major drainage system outfalls 
like the Newcastle and IH 610 system outfalls to Cypress Ditch to prevent back water 
flow from Brays Bayou backing up into these systems during high water flood stages. 
 

3. Prepare and submit a LOMR to the HCFCD for approval to remove certain areas of the 
City of Bellaire from the floodplain. 
 

4. Request TxDOT to improve the IH 610 drainage system to properly receive the existing 
drainage area storm water runoff and convey to Brays Bayou. The system should be 
increased to meet their current design criteria for a system receiving this amount of 
runoff from such a large drainage area.  
 

5. Request interim improvements to the system directly adjacent to the proposed 
improvements associated with the US69/IH610 interchange improvements to receive 
the storm water runoff from the existing drainage area and meter the outfall until such 
time as downstream improvements are constructed as mentioned above. 
 

6. Request the City of Houston/Texas Water Development Board/FEMA to participate in 
conveyance and storage capability improvements within the Chimney Rock and S. Rice 
Ave. drainage systems because they serve such large areas of the City of Houston as 
well. 
 

7. Develop inter-local agreements with the City of Houston for future improvements and 
maintenance for drainage facilities that serve both entities. These agreements should 
consider development and detention requirement standards for any new development.  
 

8. Request the City of Houston and/or the City of West University Place to consider 
installing back flow prevention systems in Cypress Ditch, Kilmarnock Ditch and the 
Railroad Ditch to prevent back water from Brays Bayou backing up into these systems 
during high water flood stages. 



Page 14 of 43 

 
9. Remove existing identified utility conflicts within the major N/S drainage systems, where 

possible. 
 

The City of Bellaire would concentrate funding for local improvements to reduce localized 
flooding within Bellaire and request regional partners to help with the larger projects like 
improving Brays Bayou, Cypress Ditch and the major North/South drainage arterials that also 
benefit other entities. 
 
The priority for proposed localized detention storage improvements should consider the 
severity of flooding by area as it relates to structures flooding and the potential for lowering the 
water surface from a localized 100-year storm event. This improvement need would be 
weighted with other needs like the level of roadway condition, gutter ponding and pedestrian 
and traffic volumes to determine the priority order of street and drainage reconstruction 
projects. 
 
The City Engineer and the Director of Public works are currently formulating the 
implementation strategy for the prioritizing the storm water improvements as part of the next 
street and drainage reconstruction program. 
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sewers, detention systems, storm inlets and roadside ditches are considered storm water 
management infrastructure. 
 
Insufficient Capacity 
Exists when the desired capacity of an infrastructure exceeds the existing capacity; that is, 
when the infrastructure cannot carry or hold all of the stormwater that could flow to it. 
 
Lidar 
LiDAR for Light Detection and Ranging. A highly detailed ground elevation data through cutting-
edge technology that utilizes the projection of millions of laser signals to the ground from a 
specially equipped aircraft. Using powerful software, the data from these LiDAR reflections is 
collected by measuring the time it takes for the aircraft to receive each of the millions of laser 
reflections. The resulting data is then combined and converted into an image that looks exactly 
like the terrain below, including buildings, trees, roadways, creeks and bayous. 
 
Levee 
A physical barrier constructed to protect areas from rising floodwaters. 
 
LOMR 
(Letter of Map Revision) - FEMA's modification to an effective Flood Insurance Rate Map 
(FIRM), or Flood Boundary and Floodway Map (FBFM), or both.  LOMRs are generally based on 
the implementation of physical measures that affect the hydrologic or hydraulic characteristics 
of a flooding source and thus result in the modification of the existing regulatory floodway, the 
effective Base Flood Elevations (BFEs), or the Special Flood Hazard Area (SFHA).  The LOMR 
officially revises the Flood Insurance Rate Map (FIRM) or Flood Boundary and Floodway Map 
(FBFM), and sometimes the Flood Insurance Study (FIS) report, and when appropriate, includes 
a description of the modifications.  The LOMR is generally accompanied by an annotated copy 
of the affected portions of the FIRM, FBFM, or FIS report. An Appeal/Protest period exists only 
when there is a change in the BFE. 
 
NFIP 
(National Flood Insurance Program) - Created by Congress in 1968 to provide low cost flood 
insurance for property owners in flood-prone communities.  In exchange for flood insurance 
eligibility, communities agree to implement and enforce floodplain management measures to 
reduce the possibilities of future damage.  FEMA arranges for periodic community assistance 
visits with local officials to provide technical assistance regarding complying with NFIP 
floodplain management requirements.  FEMA works with local officials to evaluate the FIRMs 
and associated Flood Insurance Study and conducts updates as needs and priorities dictate.  
Harris County and the incorporated cities within the county are participants in the NFIP, so 
flood insurance is available to all residents. 
 
Rainfall Event 
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This first drainage system was designed and constructed with the idea of a ditch and levee from 
the railroad to Cypress Ditch at approximately one-half mile intervals and parallel to North-
South streets.  The levee was placed on the east side of the ditch to confine all of the drainage 
from the west in this ditch.  Records indicate that properties near the ditch sometimes flooded, 
but a large portion of the area was dry a few minutes after rain stopped.  As the area 
developed, small laterals were constructed into the ditch from the east and most of the levee 
was removed.  As a result, the storm water no longer was confined to the ditch into which it 
was supposed to flow, but overflowed to the next ditch which was not designed to handle this 
additional stormwater, and so on to the east side of town where the most serious flooding 
occurred. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 8- Early Drainage Improvements 

 
During the early development of Bellaire, these existing surface ditches probably were 
sufficient to carry the floodwaters away within a few hours.  However, as areas within the City 
of Bellaire developed from a prairie to homes and businesses with paved streets, driveways and 
terraced lawns, the rate of storm water runoff increased and these main drainage ditches 
became inadequate.  The City of Bellaire and the Harris County Flood Control District attempted 
to improve the capacity of these main drainage ditches.  However, very little was accomplished 
within the limited right-of-way and flat topography.  
 
1.3.1  1950 Improvements 

 
The drainage ditch overflow problem combined with the increasing development of the area 
prompted the City to engage a consultant to study and recommend improvements to the 
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flooding events. The only year that comes close is 1998 when three major floods affected the 
county in September (Frances), October, and November.  
 
Two of these recent significant events caused major flooding in Bellaire.  The 2015 May 25-26th 
flood event within the City of Bellaire resulted in approximately 220 homes being flooded.  
Approximately 175 homes flooded were located east of the IH 610.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 11- Structures Flooded due to Tropical Storm Allison within City of Bellaire 

 
A review of the Tropical Storm Allison flood event documentation of the 2001 shows 1432 
homes being flooded with 1015 homes flooded east of IH 610 and approximately 417 homes 
were flooded west of IH610.  Exhibit 17 shows the historical information of some of the events 
where there were flooded homes.  There are approximately 57 homes in City of Bellaire that 
can be considered as repetitive loss properties. FEMA, State and HCFCD funds may be available 
to purchase those properties that flood repeatedly.  
 
1.6 Coordination and Discussions with Other Agencies 
 
HCFCD is in charge of the Project Brays and anything outside the City of Bellaire involves 
coordination with City of Houston and subsequent studies to demonstrate that there are no 
downstream or upstream impacts on the receiving channels.   
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Levee systems must meet and continue to meet minimum design, operation, and maintenance 
requirements to receive recognition by FEMA under the National Flood Insurance Program 
(NFIP) as providing protection from the 100-year flood on the Flood Insurance Rate Maps 
(FIRM's).  
 
The Feasibility of an Urban Levee District which encompasses City of Bellaire was considered as 
an alternative to prevent the backing up of the Brays Bayou into City of Bellaire.  The legislature 
of the State of Texas has manifested an intention to protect the public interest by establishing a 
centralized and coordinated method for planning and review of drainage and reclamation 
activity.  The Levee district formation to protect the public from flooding is established under 
Texas Water Code Chapters 5, 16, and 57, that pertains to implement this policy by the 
promulgation of these sections.  The TCEQ Chapter 301-Levee Improvement Districts, District 
Plans of Reclamation, and Levees and Other Improvements should be considered as a funding 
mechanism to create and implement an overall plan of improvements to reduce flooding within 
City of Bellaire. 
 
The levee system around the City of Bellaire would be to prevent any areas of the City of 
Houston upstream of Bellaire from draining excessively into the City of Bellaire infrastructure.  
This levee would also prevent storm water overflowing from Brays Bayou from backing up into 
the city.  The levee system drainage systems would be designed to convey the 100-year local 
rainfall event out of the levee area. Flap gates would be installed to prevent Brays Bayou 
overflow water from coming back into the City.  Another levee option would be to include all of 
the areas outside the City of Bellaire that shall drain through the City of Bellaire and include as 
an overall Urban Levee district. This would require City of Houston cooperation and approval.   
 
TCEQ requires the creation of a Levee District shall obtain the approval of the Harris County 
Commissioners Court.  This Levee district if formed can levees an ad valorem tax each year on 
all taxable property to pay for the bonds that are used to finance the design and construction of 
the levee systems and other related flood control works. 
 
2.4  Strategic Underground Detention Storage Recommended Alternative  

 
Using new technologies available, a more practical and cost effective alternative was developed 
to provide reasonable flood protection to the City of Bellaire. This option involved identifying 
potential ponding areas within the City utilizing a SOBEK 2-D model supplemented with 
observed flooding locations within the City of Bellaire. The 2-D complex urban drainage model 
analyzed different rainfall intensities to predict flooding areas.  
 
This option would include strategically locating underground storage pipes within the existing 
street right-of-way within the ponding or flooding areas identified and constructed as part of 
new street and drainage reconstruction projects were undertaken. The typical two-year 
underground storm sewer pipe system constructed during the total reconstruction of a 
roadway improvement project would be upsized to store a 100-year localized rainfall event. 

http://www.fema.gov/national-flood-insurance-program
http://www.fema.gov/national-flood-insurance-program
http://www.fema.gov/floodplain-management/flood-insurance-rate-map-firm
http://www.fema.gov/floodplain-management/flood-insurance-rate-map-firm
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Once the flow patterns were established and the areas of ponding or flooding identified, 
underground systems capable of detaining the localized 100-year storm event were 
determined. The size of the underground system was determined based on 100-year storm 
flows and a sample calculation along with the drainage area exhibit is shown in Appendix B.  A 
description of the required detention recommended for each major drainage system is 
presented in the sections that follow. 
 

The various SOBEK model videos are provided in Appendix A for various storm events which are 
based on the 2-inch/hr., 3-inch/hr., 4-inch/hr. and 6-inch/hr. and includes a 3-hour and 6-hour 
event.  For example, the rainfall event of 3-inch/hr. assumes that the entire City of Bellaire 
experiences a rainfall of 3-inches per hour for a SOBEK model run for 12-hour duration.  
Similarly, a 3-inches for 3-hours translates to 3- inches of rainfall for a duration of 3 hours.  
Based on the runs, it is evident that there is ponding within the City of Bellaire given flow 
patterns.   
 
Individual storm sewer detention locations for the 100-year flood event were identified and a 
preliminary cost estimate was provided based on the 2-D model video. The final location and 
size configuration of these storage systems should be determined during the Preliminary 
Engineering Phase of each street reconstruction project. The available outfall depth is critical to 
determine the vertical dimension of the storage system. Also during this PER stage, the 
detention system material type will be determined. Reinforced Concrete Boxes, Reinforced 
Concrete Pipe and High Density Polyethylene Pipe would be considered suitable for the 
detention storage systems.  
 
The various flood event models provided in Exhibits 5 - 12 show the extent of ponding within 
the City of Bellaire for the various runs.  These 2-D models were used in evaluating a best 
possible option in determining the storm sewer options which are described in Section 4.0. 
  
Based on the above assumption and by limiting the outflow from the proposed storm sewer 
improvements to the existing conditions, no additional detention is required as the current 
release rate is maintained.   The storm sewer sizes and the estimated cost are presented in the 
Tables section of the report.  The individual storm sewer systems are shown in Exhibit 14 which 
shows the city wide storm sewer improvements and the basis for these improvements is an 
approximate 4-in/hr. rain which simulates a 100-year flood frequency event.   See Exhibit 15 for 
the extents of ponding.  
 
It is important to point out that model shows IH 610 acts as a barrier to the flow path and the 
underground system along IH 610 is not able to adequately drain the runoff, consequently, the 
feeder streets flood during heavy rains.  
 
4.0 Recommended Drainage System Improvements by Drainage area 
 
A Capital Improvement Program (CIP) to correct the ponding or flooding occurrence based on 
increasing the current industry standard 2-year storm sewer system to a 100-year or 1% flood 
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The Newcastle storm sewer system is undersized for the large urban watershed area currently 
serviced by this major trunk line. It is estimated that the current system is not capable of 
carrying the roadway standard design storm and furthermore, should be sized to handle the 
100-year event for such a major storm sewer system and at a minimum, a 10- year event given 
the large drainage area it serves.  A 10-year storm system would cost approximately $61.5 
million and a 100-year storm system would cost approximately $126 million. (See Tables section 
of the report.) 
  
The preliminary sizes of the culverts for the trunk line are provided in the table section of the 
report and it is anticipated that a restrictor prior to the discharge into the receiving channel will 
limit the flows to the existing conditions flow rate.  The sizes and number of the culverts would 
present a challenge due to limited road ROW because the lateral streets would still require 
storm sewer improvements to convey the extreme event flows to the underground system 
along Newcastle 
 
Each contributing drainage area from the Newcastle storm sewer system within the City of 
Bellaire has been identified and is shown in Appendix B.  Based on the Sobek runs that identify 
ponding areas, localized storm sewer improvements are proposed and shown on the City wide 
storm sewer exhibit.  Within this drainage area, a storm sewer designed to either a 10-year or a 
100-year flood frequency capacity with appropriate inlets and other appurtenances so that the 
flow from this is captured within the storm sewer and released at the existing release rate is 
recommended.  Based on the assumption, the storm sewer sizes and the estimated cost are 
presented in the Tables section of the report.  The approximate cost is $27.1 million for 10-year 
and $36.7 million for the 100-year flood frequencies.  Exhibit 13 shows the proposed location of 
these storm sewer improvements.  These storm sewer improvements create underground 
storage systems and the flows are locally captured prior to the release into South Rice storm 
sewer system. This should help solve the local flooding issues; however, backwater effects may 
still flood the improved areas with storm sewers.  The proposed recommended storm sewer 
improvements solve the localized flood by storing the storm waters in this underground storage 
system.   
 
4.9  Railroad 96-inch Storm Sewer System  
 
The drainage area east of the Newcastle system and north of Bellaire Blvd. outfalls as individual 
storm sewer systems into a 60-inch to 96-inch monolithic storm sewer system within the 
Southern Pacific Railroad ROW and is designated as HCFCD Unit No. D113-00-00. This system of 
monolithic pipes begins south of Bissonnet and runs south along the west side of the railroad 
tracks. Approximately 500 feet south of Bellaire Blvd., this storm sewer turns southeast under 
the tracks and outfalls to Kilmarnock Ditch owned by West University Place. This pipe and ditch 
system should be studied in a joint venture with West University Place for potential 
improvements benefiting both cities. 
 
For the existing storm sewer of various sizes see Appendix B for the overall storm sewer map. 
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There are some storm sewer improvements which the City has undertaken and as such the 
Sobek runs identify isolated ponding areas and these ponding areas need some storm sewer 
improvements. 
 
The model identified the need to place several detention system pipes under various streets 
within Southdale to lower the water ponding height during severe storms. The storm sewer 
sizes and the estimated cost are presented in the Tables section of the report the expected cost 
is $0.7 million for 10-year and $0.9 million for the 100-year flood frequencies.  Exhibit 13 shows 
the proposed location of these storm sewer improvements.  These storm sewer improvements 
create underground storage systems and the flows are locally captured prior to the release into 
Southern Pacific Railroad ditch or Baldwin storm sewer system. This should help solve the local 
drainage issues but the ditch may overtop from the banks and flood the streets given the 
backwater of the Brays Bayou. During the preliminary engineering report stage of the 
reconstruction projects, a design to limit the flows accessing this additional storm sewer 
storage should be considered and includes, the weir within the storm sewer systems, roadway 
speed bumps to prevent the cascading entering the street with increased under ground 
storage. 
 
4.11  Cypress Ditch  
 
Cypress Ditch is the primary channel that carries storm water runoff from the City of Bellaire to 
Brays Bayou. Cypress Ditch flows eastward from its upstream end located about 50-feet east of 
Chimney Rock and outfalls into Brays Bayou about one-half mile west of Stella Link.  The ditch is 
located outside the City of Bellaire and in the City of Houston. The ditch is concrete lined from 
its outfall at Brays Bayou to a point about 50-feet west of South Rice Avenue. Under the S. Rice 
Ave. Bridge, directly opposite the storm sewer outfall to Cypress Ditch, is an 84-inch diameter 
diversion pipe which outfalls to the S. Rice Ave. open ditch beginning south of Beechnut. 
Records indicate the Ditch is located within a street right-of-way dedicated for the passage of 
pedestrians and vehicles only. It is owned and operated by the City of Houston. 
 
The HCFCD has stated they are not responsible for Cypress Ditch. Cypress Ditch computed flows 
from FEMA models show that a flow of approximately 1.5 cfs per acre was used which is not 
consistent with the highly urbanized developed flows into the Cypress Ditch.  A cursory review 
of the existing HEC-HMS model indicates the drainage area for the Cypress Ditch is 2,387.2 
acres and the computed flow for the 100-year flow is 2379.9 cfs and the 10-year flow is 1368.6 
cfs.  This translates into 1cfs/ac for this highly urbanized system.  This HEC-HMS flow computed 
is not consistent with the developed flows.  The above information is presented to aid future 
HCFCD mapping updates so that appropriate modeling method is used to depict the flows from 
this area to properly document the flooding risks.  
 
Cypress Ditch does not have adequate ROW to convey the expected flows. For example, an 
earthen channel receiving this much runoff would require approximately 300 feet of ROW. 
Alternatively, a closed RCB for the 10-year and the 100-year sizes were estimated and cost is 
presented in the Tables section of the report the expected cost is $51.5 million for 10-year and 
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west of IH610.  The floodplain mapping through the urban developed areas should reflect the 
spatial ground realities like presence of the buildings and other obstructions that prevent the 
the flood waters travelling backwards through these obstructions which is not currently 
accounted for in the existing floodplain mapping.  
 
5.2  HCFCD Project Brays Re-Mapping  
 
HCFCD has indicated they will consider this new information during their planned remapping 
effort of the floodplain to reflect improvements completed to date because of Project Brays. 
Project Brays is an over $400 million major flood control project being undertaken with the 
Corps of Engineers with major improvements already completed and providing benefits to the 
Brays Bayou watershed. The HCFCD plans to be begin a new floodplain mapping project in 2017 
to show the reduction in floodplain realized due to the ongoing construction of Project Brays. 
This remapping effort by the HCFCD could take a minimum of five years to complete, because it 
must be approved by FEMA. 
 
5.3  City of Bellaire Letter of Map Revision  
 
On a more immediate basis and as recommended by this study, the City of Bellaire is currently 
developing a Letter of Map Revision report that will be submitted to the HCFCD to potentially 
remove certain areas within the City of Bellaire from the floodplain as shown on the existing 
FEMA maps. The current floodplain maps do not reflect the spatial ground realities like the 
presence of buildings, fences and other obstructions that can prevent flood waters from 
flowing back into the City of Bellaire when flood water elevations exceed the capacity of Brays 
Bayou. This remapping effort will attempt to remove properties from the flood plain showing 
the backwater flow to be through the street system versus through the obstructions. If this 
remapping effort is successful and approved by the HCFCD and FEMA, many Bellaire properties 
will be removed from the mapped 100-year floodplain, thus providing significantly lower flood 
insurance premiums for those citizens of Bellaire.  
 
This immediate effort to remap the FIRM will be submitted directly to the HCFCD as the local 
FEMA designated partner. Possibly as soon as four (4) months after the letter of map revisions 
are submitted to the HCFCD, the revised maps may be used to determine lower insurance 
premiums for those citizens located in the affective area. 
 
6.0 Recommendations 
 
Based on the drainage study investigations, it is recommended that the City of Bellaire consider 
the following: 
 

1. Construct local underground storage systems by increasing the normal two-year design 
storm sewer system to store the 100-year storm volumes at selected strategic locations. 
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2. Construct backflow prevention systems at several of the major drainage system outfalls 
like the Newcastle and IH 610 system outfalls to Cypress Ditch to prevent back water 
flow from Brays Bayou backing up into these systems during high water flood stages. 
 

3. Prepare and submit a LOMR to the HCFCD for approval to remove certain areas of the 
City of Bellaire from the floodplain. 
 

4. Request TxDOT to improve the IH 610 drainage system to properly receive the existing 
drainage area storm water runoff and convey to Brays Bayou. The system should be 
increased to meet their current design criteria for a system receiving this amount of 
runoff from such a large drainage area.  
 

5. Request interim improvements to the system directly adjacent to the proposed 
improvements associated with the US69/IH610 interchange improvements to receive 
the storm water runoff from the existing drainage area and meter the outfall until such 
time as downstream improvements are constructed as mentioned above. 
 

6. Request the City of Houston/Texas Water Development Board/FEMA to participate in 
conveyance and storage capability improvements within the Chimney Rock and S. Rice 
Ave. drainage systems because they serve such large areas of the City of Houston as 
well. 
 

7. Develop inter-local agreements with the City of Houston for future improvements and 
maintenance for drainage facilities that serve both entities. These agreements should 
consider development and detention requirement standards for any new development.  
 

8. Request the City of Houston and/or City of West University Place to consider installing 
back flow prevention systems in Cypress Ditch and Kilmarnock Ditch to prevent back 
water from Brays Bayou backing up into these systems during high water flood stages. 

 
9. Remove existing identified utility conflicts where possible. 
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City of Bellaire Drainage Study

City Limits and Location Map
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